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power quality control.

unmeasured states.
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AIM

The major aim of the work is to design and develop a wireless battery charging sta-
tions with single input and multiple outputs in order to charge Electric Vehicles of
various range and ratings simultaneously in a short period of time. .

TECHNICAL OBJECTIVES

1. The full order modeling of the multi-output battery charger with  grid side

2. Design optimization of the inductive power transfer coils based on analytical
model equations and finite element analysis.
3. The design of the charge controllers for both charging and discharging modes
of operation based on input-output feedback linearization, the determination of
the minimum number of states to be measured in order to estimate the

4. The study and control of the converters for the power transfer to the grid
including development of a battery SOC based decision tree to determine how
much power and when power can be transferred to the grid and the use of the
grid side rectifier to improve grid power factor at the point of common cou-
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EV CHARGING SCHEMES
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density and freq.

interference

Transfer

Wireless Battery Charging Methods )

Inductive Wireless Power
Transfer

v" Minimizing the sensitivity of on-
board EV components to flux

the magnetic core that affect eddy
current losses and electromagnetic

Resonant Inductive Power

-

Application

v Non-linear flux distribution over

v More efficient than Inductive WPT.
v Only Suitable for Low Power coupled rotor.

MEebpIuUM Duty EV SOC

3 Low freq. perm. Magnet
Coupling Power Transfer

PROPOSED WIRELESS CHARGING ARCHITECTURE
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v Uses at least two tuned resonant tanks which resonate at the same frequency.
v The primary functions of the resonant circuits include:
* Maximizing the transferred power, Optimizing the transmission efficiency, °
* Controlling the transmitted power by frequency variation,
* Matching the transmitter coil impedance to the generator
v The advantages of RIPT over IPT:
* Increased range up to 40 cm,
* Reduced EMI, higher frequency operation & Higher efficiency.
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® N-level L-LMBC requires: 1 switch, 2 inductors, 2N capacitors and 2N+I1 diodes.

L-LMBC topology gives a higher negative voltage gain compared to existing LY converter
and L-YVD converter topology of the XY Family.

® The noticeable features of proposed L-LMBC topology are:
i) Only one power control switch;
i) High inverting output voltage from single input source;
iti) Without the use of any transformer;
\ iv) The number of CW (Cockcroft Walton) multiplier levels can be added to achieve high
voltage without changing the connection of main circuits.

® The simulation results are provided for verifying the functionality of the L-LMCB.

® The simulation results are validated through experimental prototype. The experimental

\  results obtained concur the simulation result well. /



